Background The dramatic changes occurring in the age structure of the Thai population make providing healthcare services for the elderly a major challenge for decision makers. Because the number of the elderly will be increasing, together with the number of retired workers, under the Social Health Insurance (SHI) scheme, there will be the unmet needs for healthcare use after retirement. The SHI scheme does not cover workers after retirement unless they could use free healthcare for the elderly. In addition, the government budget is tight regarding the support of universal healthcare and long-term care services for all of the elderly. Therefore, the government could support retired workers who have the ability to pay by facilitating voluntary health insurance. Objective The main objectives of the present study are to analyze the characteristics of workers that need health insurance after retirement and to identify the factors explaining healthcare use to offer healthcare services to meet the workers' needs and expectations. Methods Four hundred insured workers under the Social Health Insurance (SHI) Scheme in Thailand were interviewed using a structured questionnaire. The AndersonNewman model of healthcare use is the conceptual framework used in this study to understand the factors that explain healthcare use patterns of workers. Multiple regressions are employed extensively to evaluate the variables that predict healthcare use. Results According to the survey, a person that purchases voluntary health insurance is likely to be female, have a higher personal income, and healthy. The characteristics related to healthcare use were poor health status, a high personal income, and peeople afflicted by chronic illness. Conclusions There is a gap between healthcare service use and the demand for voluntary health insurance. People that have a high income are more likely to purchase voluntary health insurance, while people in worse health and afflicted by chronic illness may have greater difficulty purchasing voluntary health insurance because they face higher premiums or are denied coverage by insurers.
ways to serve the growing demand of the elderly in terms of the use of institutional healthcare services. Healthcare services for the elderly will increase markedly as the number of elderly people and the number of elderly people with disabilities and chronic illness increase. In addition, as the baby boomers enter retirement, the need for healthcare will greatly increase, turning current problems into a crisis if the governments are not well prepared [1] . Because the higher rate of chronic illness among the elderly will influence the healthcare use pattern, the understanding of healthcare use patterns relative to chronic illness such as diabetes mellitus, hypertension, high cholesterol, and cardiovascular diseases is useful for those planning and developing health service programs for older persons.
Thailand has now reached a new demographic turning point with the advent of an aging society [2] . The older population or population aged 60 years and above increased from 1.5 million in 1960 to approximately 7.4 million in 2008, and it is expected to be 17.7 million in 2030 [3] . Furthermore, not only is the overall share of the aging population increasing, but also the increases are large and rapid in the extreme age group of 80 years and older [4] . From the year 2000 to 2050, the growth rate of the older adult population is projected to increase by 227 % while the elderly population (age 80 years and over) will increase by 686 % [2] . As the numbers of the older population that need healthcare and long-term care services increase, public health insurance should be adjusted and reformed to meet the demands of people after retirement.
Currently, there are three public health insurance schemes in Thailand: the Social Health Insurance (SHI), the Civil Servant Medical Benefit Scheme (CSMBS), and the Universal Coverage (UC) Scheme. The UC Scheme is mandatory for all Thai citizens that are not insured by another public insurance scheme. The CSMBS covers civil servants and their immediate family members, including spouses, parents, and up to three children under the age of 20 years. It also covers retirees and their dependents. The SHI Scheme provides mandatory coverage for workers in the formal sector: since 1991, when it was applied to firms with more than 20 workers, its coverage has increased and, since 2001, it is mandatory for firms with more than one worker and for the self-employed [5] .
In Thailand, the government has provided free healthcare for older persons since the introduction of universal health coverage in 2001. Under this program, all government hospitals and health centers provide free medical services to persons aged 60 years and upwards. However, only the elderly that are poor and under the UC Scheme can use the free care [6] . People under the CSMBS still receive healthcare services after retirement, whereas the SHI Scheme does not cover workers after retirement unless they can use the free healthcare for the elderly [7] .
Because the number of insured workers in Thailand increased significantly, from 3.2 million in 1991 to 10.5 million in 2011, the number of retired workers under the SHI Scheme will increase accordingly to 476,000 by 2016 and 1.2 million by 2121 [8] . In general, the price of longterm care and healthcare services for the elderly is expensive. While being uninsured at any age is risky, older persons without adequate health coverage are at particular risk of experiencing adverse health events from skipping needed care, spending large shares of their income on outof-pocket costs, and accumulating medical debt. However, the Thai government budget is tight regarding the universal healthcare support and long-term care services for all of the elderly. The potential support ratio, which measures the ratio of persons aged 15-59 years to persons aged 60 years and older, is very dramatic, and will fall from 7.0 in 2000 to only 2.4 in 2030 [7] . This means that older-age Thai individuals in the future will have far fewer productive age persons per capita available to provide for their support. In addition, the healthcare for the elderly financed through taxes is not sufficient to pay for the UC Scheme. Therefore, the government could support retired workers who have the ability to pay by facilitating voluntary health insurance.
However, to develop a healthcare program that meets retirees' needs, the healthcare use of workers and the characteristics of workers that need health insurance after retirement should be understood. This understanding will help to define the unmet need for health use for the elderly. The target sample of the present study is Thai workers aged over 40 years under the SHI Scheme.
Therefore, this study will analyze the characteristics of those that have private health insurance as a basis for identifying those that will probably take up voluntary health insurance after retirement. In addition, the factors explaining the healthcare use are analyzed to offer healthcare services to meet the workers' needs and expectations. The findings are intended to be useful for those planning and developing health insurance after retirement for workers under the SHI Scheme that want better-quality healthcare services.
Regarding healthcare use, one of the most frequently used frameworks is the behavioral model developed by Anderson and Newman in 1973 [9] . This model was initially developed in the late 1960s to assist in the understanding of why families use health services; to define and measure equitable access to healthcare; and to assist in developing policies to promote equitable access [10] . It assumes that a sequence of conditions contributes to the type or volume of health services a person uses. Use is dependent on: (1) predisposing factors: the predisposition of the individual to use services; (2) enabling factors: his/ her ability to secure services; and (3) need factors: illness factors [11] . Because Andersen and Newman's model has been mainly used for explaining healthcare use [11] , this study will apply their behavioral model as a framework to understand the factors explaining the healthcare use pattern of workers in Thailand.
Furthermore, the market for health insurance for the elderly is still in its early stage of development. The market for voluntary health insurance after retirement, which is managed by a government authority, does not exist. Factors that determine traditional purchasing behavior of private health insurance may be strongly relevant to factors that determine purchasing behavior of voluntary health insurance after retirement. Therefore, the demand for private health insurance was applied in this study as a proxy for the demand for voluntary health insurance. Then, logistic regression analysis was employed to measure the strength of the association of various demographic and socioeconomic characteristics and health status with the demand for voluntary health insurance. These will provide insight into the future demand for voluntary health insurance after retirement in Thailand.
The Background of Healthcare and Public Health Insurance in Thailand
The details of 'The Background of Healthcare and Public Health Insurance in Thailand' are given in Online Resource 1.
Methods

Survey Instrument
The survey was conducted during June, 2011 to December, 2011. A face-to-face interview using a structured questionnaire was used in this part of the study. The questionnaire contains demographic and socioeconomic information, and information on health status, current health insurance, health risk perception, and attitude towards the future. The questionnaire is given in Online Resource 2.
Sampling Design and Procedures
The target population in this study is Thai workers that are under the SHI Scheme. Data from the Social Security Office, the Ministry of Labor and Social Welfare, showed that in 2010, Thailand had about 9.5 million insured persons under the SHI Scheme. Bangkok had the highest share of insured persons at 33.6 % of the total insured population, followed by the central region of Thailand (22.9 %) and the vicinity of Bangkok (20.4 %) [12] . The number and proportion of insured persons under the SHI Scheme are presented in Table 1 .
Therefore, the sample of 400 insured workers under the SHI Scheme was carried out with the assumption that there is no difference in opinion about health insurance after retirement between persons in Bangkok and vicinity, and the central, north, northeast, and southern regions of Thailand. The population was classified by area based on the size of workers, under the SHI Scheme. Based on the size of workers in proportion to the area of population, the provinces from each area were randomly selected by systematic sampling.
After selecting the provinces, non-probability sampling, that is, purposive sampling, was used to determine the characteristics of the 400 samples across various provinces. In purposive sampling, the respondents should be aged between 40 and 69 years and should have or previously had SHI. In addition, they should have an income greater than 10,000 Baht per month. Therefore, a screening question in the structural questionnaire was used to ask the respondent to check his/her criteria. If the respondents passed the screening criteria, the interviewers asked them further questions about demographic and socioeconomic information, personal health status, their current health insurance contract, and their preference choice sets regarding health insurance benefits. The respondents that did not pass the criteria were screened out and the interviewer stopped the questions, and then thanked the respondents for participation.
Statistics Method
This study examined the different characteristics between the hospitalization and non-hospitalization of respondents. Descriptive statistics were initially used to identify the various variables regarding socioeconomic and demographic information, living location, family size, number of children living with the family, health status, the acquisition of a private health insurance contract, life expectation, healthcare use (times per year), and health service expenses (Baht per time). In addition, health risks were included in this model. The health risks were grouped into three groups: high, medium, and low. The high-risk group of respondents consisted of those that had a chronic illness and that were treated for that illness, while the medium-risk group of respondents comprised those that had a chronic illness but received no treatment or therapy. In addition, this group of respondents had infrequent health checks, rarely engaged in exercise, and often drank alcohol or smoked cigarettes. Therefore, they were at risk of having a chronic illness requiring medical treatment in old age. Those that did not have a chronic illness, regularly had health checks, engaged in exercise, and did not usually drink alcohol or smoke cigarettes were classified as having a low health risk. These significant variables provided greater understanding of the healthcare use of the workers under the SHI Scheme. Furthermore, the main objective of this study was to identify the associated factors explaining the healthcare use of workers under the SHI Scheme. To identify the predictors of healthcare use, the Andersen-Newman model was used. This model of healthcare use has been mainly used for explaining healthcare use by the elderly or by the general public [11] . On the basis of this model, the effects of predisposing, enabling, and need variables were then examined by using the multiple regression method.
Theoretically, healthcare use (times per year), which indicates the number of times the event could have happened for the same length of time, is treated as count data. In addition, count data are usually analyzed using Poisson regression [13] . Nevertheless, data appropriate for a Poisson regression are rarely found because the units counted are not independent, and such a model may underestimate the variance. Healthcare use variables are usually not normally distributed, as they tend to have a mode at zero and a distribution with a long, heavily positive skew. The distribution often looks more like a lognormal than a Poisson distribution, even when the data are counts [14] . Furthermore, ordinary least squares regression assumes normality in the distribution of error terms and hence in the dependent variable; its use with this type of data is problematic if the data are not transformed to address the effects of the positive skew [13] . Therefore, this variable was transformed to a logarithmic scale, which usually shortens the log right tail, lessens heteroscedasticity, and decreases the influence of the outliers.
For the independent variables such as age, education (years of schooling), and monthly personal income, these variables exhibited high variability in the data. The log transformation compressed both extreme values or spread out the small values of the independent variables. It also could be used to stabilize the variance of a sample. Therefore, a log transform for these independent variables was used to reduce the influence of extreme values and to induce symmetry [15] .
The hypothesis was tested by using multiple regression analysis. The main objective was to identify the associated factors explaining the healthcare use of workers under the SHI Scheme. The hypothesis and alternative hypothesis are as follows:
H o : The predisposing, enabling, and need variables such as gender, age, education, marital status, employment, family size, health behaviors, personal income, the acquisition of a private health insurances contract, living location, health status, health risk perception, and the number of chronic illnesses do not explain a significant portion of the variance in healthcare use in Thailand.
H a : The predisposing, enabling, and need variables such as gender, age, education, marital status, employment, family size, health behaviors, personal income, the acquisition of a private health insurances contract, living location, health status, health risk perception, and the number of chronic illnesses explain a significant portion of the variance in healthcare use in Thailand.
The multiple regression model is specified as: When the regression model was analyzed, statistical tools based on the principle of correlation were used to assess the regression results. The coefficient of determination was particularly important because it represents the amount of variability of a dependent variable explained by an independent variable. The R-squared coefficient provides useful information for researchers in assessing the overall ''goodness of fit'' of a given regression equation-a higher value indicates a better fit. The adjusted R-squared coefficient is also reported and corrects for the number of independent variables that are specified in a regression equation when more than one predictor variable is being analyzed. However, the regression analyzes of the use data, the values of R-squared, are usually in the order of less than 20 % [14] . This should not be surprising considering how difficult it would be to predict one's own use. The low values of R-squared indicate that we cannot predict well for an individual; however, more often we are trying to predict the average use for a group of individuals, and regression equations can often do this quite satisfactorily [14] . In addition, an analysis of the overall F statistic from regression analyses is explored to assess the statistical significance of the regression equation. Subsequently, residual analysis and a multicollinearity test were carried out to test the assumption of the regression model for the least squares analysis.
The presence of an interaction implies that the effect of one independent variable on the outcome of interest is influenced by the levels of another independent variable. Based on literature reviews on health use, age and sex are the most common covariates because they are reasonable proxies for a person's need for services [14] . Verbrugge [16] has noted that sex differences in health and health reporting are principally due to differentials in roles, life chances and styles, and stress and prevention practices. In addition, Galvin and Fan (1975) found that age and chronic illness increase hospitalization and the need for healthcare [17] .
Education has an important relationship with health service use; individuals, regardless of sex, report higher levels of health status with higher levels of education [17] . Additionally, better education may lead to better income status, nutrition, and access to healthcare [18] .
Marital status affects health services use as well. Married persons feel better, function better, and have fewer illnesses, fewer serious illnesses, better illness outcomes, and less mortality [19] . In addition, families with children benefit more than couples without children, and those with two children benefit more than those with large families or with adult children in the home [20] .
To incorporate interaction into the multiple regression model, the product terms of the independent variables (X 1 Â X 2 ) were converted into the multiple regression model. There is evidence of an interaction between independent variables (X 1 and X 1 ) if the coefficient on the product terms of the independent variables (X 1 Â X 2 ) is significant.
The following interactions were tested:
• Age 9 gender • Age 9 chronic illness • Education 9 personal income • Marital status 9 family size
To evaluate the determinants of the demand for voluntary health insurance after retirement, the demand for private health insurance was used as a proxy of demand for health insurance after retirement. Then, logistic regression analysis was employed to measure the strength of the association between various demographic and socioeconomic characteristics and health status with the demand for voluntary health insurance. The hypothesis and alternative hypothesis are as follows:
H o : The variables of demographic, socioeconomics, and health status, including gender, age, living location, marital status, education, employment, family size, number of children in family, personal income, self-health assessment, and the number of chronic illnesses, do not explain a significant portion of the variance in the demand for voluntary health insurance.
H a : The variables of demographic, socioeconomics, and health status, including gender, age, living location, marital status, education, employment, family size, number of children in family, personal income, self-health assessment, and the number of chronic illnesses, explain a significant portion of the variance in the demand for voluntary health insurance.
The logistic regressions is specified as
where y i is the respondents that have a private health insurance contract. The independent variables are as follows: gender (0 = female, 1 = male), log of age (continuous, years), living location (BKK = 1, 0 = others), marital status (0 = not single, 1 = single), log of education (continuous, years of schooling), employment (1 = employment with fixed income, 0 = others), log of personal income (continuous, Baht per month), family size (continuous, number of persons in household), number of children in family (continuous, number of children in family), self-health assessment (1 = excellent or good, 0 = average or below and chronic illness (continuous, the number of chronic illnesses). The effectiveness of the logistic regression model was evaluated from (a) overall model evaluation, (b) statistical tests of individual predictors, (c) goodness-of-fit statistics, and (d) validation of predicted probabilities [21] . The overall significance was tested using what SPSS calls the Model Chi-square, which is derived from the likelihood of observing the actual data under the assumption that the model that has been fitted is accurate. The difference between -2LL for the best-fitted model and -2LL for the intercept-only model is that it is distributed like a chi-squared one; this difference is namely the Model Chisquare. The statistical significance of the individual regression coefficients (Bs) was tested using the Wald Chisquare statistic. The goodness-of-fit statistic assesses the fit of the logistic model against actual outcomes. The inferential goodness-of-fit test is the Hosmer-Lemeshow (H-L) test. If the H-L goodness-of-fit statistic is greater than 0.05, it implies that the model's estimates fit the data at an acceptable level. The descriptive measures of goodness-offit are the R 2 indices, defined by Cox and Snell (1989) and Nagelkerke (1991) [21] . Tables 2 and 3 and non-hospitalization (including OPD and IPD). For those that were hospitalized, the healthcare use was around 2.86 times per year and the health service expenses were around 2,377.23 Baht per time. It was found that workers under the SHI Scheme that were hospitalized tended to be female rather than male, lived in Bangkok, had more children in the family, and had a higher monthly personal income (17,500.50 Baht per person) and also a higher monthly household income (35,000.50 Baht). Interestingly, the number of hospitalizations was more likely to increase with age (age around 48.58 years). The number of hospitalizations seemed to increase with the respondents that exhibited good health behaviors more than average to poor health behaviors because of concern for self-healthcare. Those that engaged in self-healthcare wanted to protect themselves against health risks by frequently going for a check-up at the hospital at the beginning stage of the disease. Furthermore, those that were hospitalized had a high health risk; they expected their life to be shorter than those that were not hospitalized.
Results
Healthcare Use
The Determinants of Healthcare Use
Regarding Table 4 , the F statistic shows that at least one of the explanatory variables was not statistically equal to zero, meaning that they can explain a significant portion of the variance in healthcare use in Thailand. It was found that health status was statistically significant with a negative sign and chronic illness was statistically significant with a positive sign. Consequently, those with the worst health status using more healthcare services may come from having a chronic illness. In addition, the need variables seemed to have a greater impact for healthcare use than for the predisposing and enabling factors. It was also found that the log of personal income was statistically significant with a positive sign. Nevertheless, gender, age, marital status, education, employment, family size, living location, private health insurance contract, and health risk were not statistically significant. As a result, the characteristics related to healthcare use were poor health condition, high personal income, and the increasing number of chronic illnesses.
As the number of chronic illnesses increases with age, it is important to explore the relation of healthcare use and the most common chronic illnesses of the elderly in Thailand. The top three chronic illnesses of the elderly in Thailand in 2007 were hypertension (31.7 %), followed by diabetes (13.3 %) and cardiovascular disease (7 %) [7] . The most common chronic illnesses, including diabetes, hypertension, high cholesterol, and cardiovascular disease, were substituted in the model.
Regarding Table 5 , the F statistic shows that at least one of the explanatory variables was not statistically equal to zero-meaning that these variables could explain a significant portion of the variance in healthcare use in Thailand. It was found that health status was statistically significant, with a negative sign, while the log of personal income and the most common chronic illnesses of the elderly, including diabetes, hypertension, cardiovascular disease, and high cholesterol, were all statistically significant with a positive sign. Income and health status still had a strong impact on healthcare use. In addition, those respondents that were afflicted by chronic illness such as diabetes, hypertension, cardiovascular disease, and high cholesterol had to be admitted to the hospital and had to go for a checkup at the OPD regularly; therefore, healthcare use can be seen to be significantly increasing. Nevertheless, gender, age, marital status, education, employment, family size, living location, private health insurance contract, and health risk were not statistically significant. As a result, the characteristics related to healthcare use were poor health status, high personal income, and those afflicted by a chronic illness.
Healthcare Use of Outpatient and Inpatient Care
The hospitalization between outpatients and inpatients was different. OPD is the care given to the patient that is not hospitalized for 24 h or more but that visits a hospital for diagnosis or treatment, whereas IPD is the care given to the patient that is admitted to the hospital and stays overnight. Therefore, the healthcare use of the OPD and IPD was analyzed separately to gain more insight into the predictor variables of healthcare use among workers under the SHI scheme in these two types of service.
The Healthcare Use of the OPD
In general, the patient goes to the OPD to check up on his/her illness with the physician, and receives medical treatment and medicine. Therefore, if a person has a chronic illness, especially diabetes, hypertension, and high cholesterol, it has a greater effect on the healthcare use of the OPD than if the person does not have a chronic illness. According to Table 6 , the F statistic shows that at least one of the explanatory variables was not statistically equal to zero-meaning that these variables could explain a significant portion of the variance in healthcare use in Thailand. It was found that health status was statistically significant with a negative sign, while the log of personal income and chronic illness, especially diabetes, hypertension, and high cholesterol, were statistically significant with a positive sign. Nevertheless, whether the respondents were afflicted with cardiovascular disease had an insignificant effect on the healthcare use of the OPD. Additionally, gender, age, marital status, education, employment, family size, living location, private health insurance contract, and health risk were not statistically significant. As a result, the characteristics related to healthcare use of the OPD were poor health condition, high personal income, and those that were afflicted by diabetes, hypertension, and high cholesterol.
4.2.1.2
The Impact of Healthcare Use of the IPD Inpatient care refers to medical treatment that is provided in a hospital or other facility, and requires at least one overnight stay. The patient admitted to the IPD normally shows more severe symptoms and acute chronic illness than the patient that goes to the OPD. Consequently, if people are afflicted by a chronic illness, particularly cardiovascular disease and high cholesterol, it has a greater effect on the healthcare use of the IPD than if people are not afflicted by a chronic illness.
Regarding Table 7 , the F statistic shows that at least one of the explanatory variables was not statistically equal to zero-meaning that these variables could explain a significant portion of the variance in healthcare use in Thailand. It was found that chronic illness, particularly cardiovascular disease and high cholesterol, was statistically significant with a positive sign. Although education level had an effect on health service use for Thai elders [22] , the acquisition of a private insurance contact had a stronger effect on the healthcare use of the IPD. Persons that had private insurance usually want to be admitted to the hospital because they could claim health insurance benefits, as health insurance plans cover treatment expenses when the insured is hospitalized for more than 24 h. In addition, they can receive work compensation when admitted to the hospital. However, if the respondents had diabetes and hypertension, it had an insignificant effect on the healthcare use of the IPD. Interestingly, the log of education was significant with a negative sign, while the acquisition of a private insurance contact was significant with a positive sign. Nevertheless, respondents' characteristics such as gender, age, marital status, employment, family size, living location, and health risk were not statistically significant. As a result, the characteristics related to healthcare use of the IPD were education level, the acquisition of private health insurance, and those that were afflicted by cardiovascular disease and high cholesterol.
Healthcare Use of Chronically Ill Respondents
Because of the increasing number of elderly persons in Thailand, the patients that are afflicted by a chronic disease Number of respondents 400 * Significant at the 10 % level ** Significant at the 5 % level will increase accordingly. Normally, chronically ill patients are consistently high users of healthcare. The higher rate of chronic illness on the part of the elderly will influence the healthcare use pattern. It is also shown in this study that the healthcare use pattern among the chronically ill elderly increases with age. According to Table 8 , the F statistic shows that at least one of the explanatory variables was not statistically equal to zero-meaning that these variables Number of respondents 400 could explain a significant portion of the variance in healthcare use in Thailand. It was found that health status was statistically significant with a negative sign, while log of age was statistically significant with a positive sign. Nevertheless, gender, marital status, education, employment, family size, living location, having a private health insurance contract, and health risk were not statistically significant. As a result, of all the explanatory variables, the characteristics related to the healthcare use of the chronically ill elderly were older-age workers and poor health status.
Model with Interaction
As the interaction terms in the healthcare use model were added and the variables in the regression model were adjusted, only one interaction variable, marital status 9 family size, was not statistically significant. The three interaction terms of age 9 gender, age 9 chronic illness, and education 9 personal income were statistically significant. Therefore, there were interactions between the older-age female persons and the older-age in the chronically ill elderly, and these interactions increased healthcare use. Interestingly, the interaction between a lower level of education and higher income also had an effect on the healthcare use of workers under the SHI Scheme. As a result, the main determinants of healthcare use for workers under the SHI Scheme in the model with interaction were single workers, higher income, older age of female workers, older age in the chronically ill elderly, and lowereducated but high-income workers (Table 9 ).
The Main Determinants of Voluntary Health Insurance
According to Table 10 , a test of Model Chi-square (-2LL) shows that the model is a good-fitting one. The Wald criterion also demonstrated that the factors influencing the probability of having insurance were gender, personal income, and the number of chronic illnesses. There was a positive relation of personal income with the demand for voluntary health insurance, whereas the relationship of gender and the number of chronic illnesses was negative. Those who are likely to purchase voluntary health insurance are female, have a higher personal income, and are healthy. Consequently, if they have chronic conditions, they are less likely to purchase private health insurance.
Discussion
According to the survey, the factors influencing the probability of having or purchasing insurance were gender, personal income, and the number of chronic illnesses. A person that purchases voluntary health insurance is likely to be female, have a higher personal income, and be healthy. Much of the literature indicates that women use more healthcare services than men. Several explanations have been offered. These differences may be associated with reproductive biology and conditions specific to gender, higher rates of morbidity in women than in men, differences in health perceptions, and the reporting of symptoms and illnesses, or a greater likelihood that women seek help for prevention and illness [23] . In addition, the higher the income the more likely individuals are to purchase voluntary health insurance [24] . An increase in income has been found to lead to an increase in the probability of having insurance as well as the quantity of insurance purchases [2] . Additionally, there was a negative relationship between health insurance and the presence of chronic conditions; those that exhibited fair or poor health condition are actually less likely to purchase private health insurance, consistent with the findings review from the health insurance literature. Health status is relevant to the decision to obtain health insurance because it affects an individual's likely future consumption of healthcare, and individuals vary in their expectations of healthcare use. However, people that have voluntary health insurance are significantly more likely to insure themselves against other risks that are not likely to be correlated with health risks [25] . Conversely, people in worse health may have greater difficulty than those in better health in obtaining health insurance coverage, either because they face higher premiums that make health insurance unaffordable or because they are often denied coverage by insurers [26] . Assuming that people that buy health insurance are more risk averse, risk-averse people will be more willing to pay a premium that exceeds their expected benefits, reflecting the value they obtain from protection from the financial risks associated with medical spending. Therefore, healthy people that buy health insurance may want to avoid financial risks as well as gain access to healthcare [12] . The survey of healthcare use of workers under the SHI Scheme revealed that health status was statistically significant with a negative sign, and chronic illness was statistically significant with a positive sign. Nonetheless, gender, age, marital status, education, employment, family size, living location, private health insurance contract, and health risk were not statistically significant. Although the majority of studies have investigated the effect of age on hospitalization, only one-third reported that older people had higher hospital use than younger individuals [11] . However, as age increases, the number of chronically ill patients will increase accordingly. In addition, those with the worst health status use more healthcare services and this may come from having a chronic illness, which requires more treatment and therapy. Consequently, the characteristics related to healthcare use were poor health status, high personal income, and those that are afflicted by chronic illness. The result from this study is also consistent with the empirical literature on healthcare use based on the behavioral model. Much of the literature saw a positive correlation between income and health [27] , which exists for psychological as well as physical health. However, the relationship between income and healthcare use varies across countries. In addition, health conditions seem to be a more important factor in explaining healthcare use [28] . When need or health status is taken into consideration, several studies suggest that these structural, social, and psychological factors have comparatively little effect on patient behavior [28] . Furthermore, the number of chronic illnesses is one of the clearest determinants of health status in almost all studies conducted among the elderly in terms of healthcare use [29] . Poor health conditions with the presence of a number of chronic illnesses will lead to an increase in the amount of health service use accordingly (Fig. 1) . It was found that most variables that are defined to be important in explaining healthcare use are also important in explaining the demand for voluntary health insurance. However, there is an unmet need for coverage between healthcare service use and demand for voluntary health insurance. People in worse health may have greater difficulty in obtaining health insurance coverage. Furthermore, the SHI scheme does not cover workers after retirement. As a result, the workers in poor health or those that anticipate future poor health are likely, but not certain, to consume more medical care in the future than those in better health, and there is a high catastrophic risk for this group of workers after retirement. In Thailand, the market for healthcare and long-term care insurance for the elderly is still under early development. If the government does not manage the health and long-term care insurance for the elderly, the private insurers will fail to meet some targets for expanding coverage and lowering healthcare costs. Therefore, the government should develop voluntary health insurance for these workers.
Based on the analysis, the study results suggest some key policy recommendation for voluntary health insurance after retirement. Recently, the Thai government has guaranteed healthcare coverage for all Thai elderly people in a program funded from general tax revenues [7] . Most low-income people, in urban and rural areas, use public facilities and are covered by a public insurance scheme; namely, the UC Scheme. In contrast, medium-to highincome people usually use private facilities, and they are the group that can buy private health insurance. This private insurance gives them access to ''premium'' services provided by private facilities while being insured. The privately insured are decidedly better off than others with respect to both service accessibility and financial hedges against costs. However, most people cannot afford private health insurance. In addition, the voluntary health insurance schemes in Thailand are still at an early stage of development and have yet to seriously address the questions of equity and efficiency, while private health insurance is limited to people that can afford the premium [7] . Given the increases in healthcare costs at the older ages, and the association of retirement with low income and chronic illness, the retired workers typically face the greatest obstacles to obtaining private health insurance [30] . While the decision to buy private health insurance is likely to be made before 50 years of age during one's earlier working life, government authorities should provide support for both people that want to buy health insurance and the insurance providers that are issuing the insurance policy. Then, the workers after retirement with or without chronic illness can buy the health insurance at an affordable premium rate. This study proposes health insurance after retirement for workers under the SHI Scheme organized by government authorities but provided by private issuers. However, it is conceivable that difficulties will appear in meeting the expectations of heterogeneous groups demanding ''personalized'' healthcare, more choices, and promptness of delivery. In addition, the various types of health service benefits associated with the premium will be segmented by target customers, such as gender and the individuals' characteristics according to their needs and expectations. This study includes only the urban area where the dependency ratio is higher than the dependency ratio in the rural area. This study may not represent Thai workers in rural areas and nationwide, under the SHI Scheme. The Anderson-Newman model of healthcare use was used as a conceptual framework to understand the factors explaining the healthcare use pattern of workers in Thailand. Therefore, there might be specific determinants of health status in the Thai population that were not covered by the sociodemographic and health-related variables study such as the psychosocial variable. Presently, most of the health research studies aim to focus on long-term care insurance for the elderly. As long-term care expenditures represent one of the largest uninsured financial risks faced by the elderly, the limited insurance coverage for long-term care expenditures has important implications for the welfare loss of the elderly in most countries of the world. In addition, the features of health insurance and long-term care insurance are different from the view point of insurers and consumers, which is not included in this study. Nevertheless, the demand on health insurance varies with age cohort, therefore this study focused only on workers under the SHI Scheme aged between 40 and 69 years.
Future research should investigate workers' preferences, especially regarding long-term insurance for the elderly. Because long-term care expenditures represent one of the largest uninsured financial risks facing the elderly, limited insurance coverage for long-term care expenditures has important implications in terms of welfare loss for the elderly in most countries in the world. It is thus hoped that the lessons drawn from this study will provide a useful guide for other countries in developing health insurance after retirement or in reforming health insurance benefit schemes for the elderly to meet their needs and preferences.
